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In recent years, the electro-hydraulic power controlled fixed-axis transmission, 
which is regarded as the core component of the transmission system in engineering 
machinery, have been broadly used due to its advantages of high reliability, long life 
and easy to manufacture. However, by contrast with foreign enterprises, the 
independent R&D of domestic enterprises on the fixed-axis transmission is still weak. 
In order to improve the performance of the fixed-shaft transmission and provide more 
theoretical support and design methods, a design and optimization methodology of the 
fixed-axis transmission and machine power matching was proposed to improve the 
shift quality by theoretical analysis, computer simulation and bench test in this paper. 
Firstly, the composition of the loader's powertrain system and their features were 
analyzed, and then the mathematical models of the various parts of the loader were 
established. Based on the experimental data of the diesel engine and torque converter 
and by using the least square method to fit the original characteristics of the engine 
external characteristics and torque converter, the optimization algorithm for the 
calculating the engine and torque converter operating point was proposed, and 
therefore the optimization of the circle diameter of the converter loop was achieved 
based on the result of the power matching. 
Secondly, according to the relative independence between various components, 
and based on modularity theory, the simulation model of the loader's powertrain 
system, which includes engine, torque converter, transmission and drive axle, the 
vehicle module, was established by using the MATLAB/SIMULINK software. 
Meanwhile, the three-parameter energy-efficient shift schedule and the shift points 
were identified, and the shift logic control module was constructed by using 
STATEFLOW. The driving characteristics of the loader and its shovel work features 
were simulated and the results were analyzed comparatively under the manual shift 
mode and intelligent shift mode respectively. 
Thirdly, the highest transmission efficiency of each gears of the transmission and 














test. Then the theoretical results and the experimental results of transmission 
efficiency were analyzed and compared to demonstrate the correctness of the 
theoretical results. In addition, in order to provide the foundation for the research on 
transmission shift comfort, the changing characteristics of oil pressure of the 
transmission shift gear clutch were obtained through transmission shift process 
hydraulic test. 
Finally, the working principle and characteristics of the wet clutch of the 
fixed-axis transmission were analyzed, and the dynamic models of the clutch's 
starting process and shifting process were established. The concept of the hydraulic 
gradient was put forward by analyzing influencing factors and evaluation indexed of 
the clutch engagement quality. By studying fixed-axis transmission shift quality, the 
feasibility of the test to improve shift quality is verified. 
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